ABSTRACT
disability by the year 2020 [2] . Nepal is in front of a double burden of disease, both communicable and non-communicable diseases. But, CVDs is being the most common diseases as a major cause of death nowadays [3] . CVD was first documented in the 1970s with cases of myocardial infarction [4] followed by occasional publications on risk factors such as hypertension and smoking in the different Nepalese and Indian journals [5] [6] [7] [8] .
World Health Organization estimates that one billion people in the world are overweight and about 300 million people are obese. These numbers can enhance the incidence of type 2 diabetes and hypertension that are recognized as the main CVDs risk factors. Various risk factors such as physical inactivity, abdominal obesity, hyperlipidemia, and/or smoking, sedentary lifestyle, urbanization and modernization have the potential effect in advancement of CVDs events. Considering the fact that CVD is a mortal disease, the role of the individual's attitude and behavior is significant in the occurrence of cardiovascular diseases [1] . Early detection, education, food behavior and high degree modification in life style would be more efficient and cost-effective in improvement and prevention against cardiovascular diseases [9, 10] .
As there is an absence of a routine surveillance or registry system, the actual burden and trend of CVDs in Nepal is unknown. But, combined data from various sources indicates that the CVDs problem is common and its risk factors are mounting rapidly [11] . There is strong relationship between education presentation methods and educational value in scientific substructures of each society. So, Knowledge based comprehensive competence and conducting studies for evaluating basic knowledge and attitude have a great importance [12] . Nurses can act as crucial communicators of this information to individuals recognized with the distinguished risk factors of diseases. Nurses can play an important role in specifying dietary patterns and making healthy dietary selections in reducing CVDs. The important strategies for prevention and control of CVDs are only possible with beneficial education and proper guidance in reducing risk factors [9] .
Although, the last few decades has seen more publications of CVD studies including reports of hospital audits on CVDs, biochemical studies on blood sugar and lipids, and a few more on interventional cardiology as well [13] . But, there is a dearth of public health personnel trained in CVDs having adequate nutritional knowledge and thus there is an urgent need to groom staff in this sector. The rapid proliferation of scientific knowledge puts nutrition in competition with other medical education topics.
Most of the studies were conducted to investigate the level of nutritional knowledge of nurses in different countries [14, 15] but there is scarceness of data among nursing students. Therefore, the present study was carried out to assess the therapeutic nutritional knowledge regarding cardiovascular diseases among nursing students of Krishna Medical Technical Research Center, Janakpurdham located in Dhanusha district of Nepal. The results of this study may be fruitful in health politics, health-care providing officials and Ministry of health to improve health education programs and evaluation of the effectiveness of interventional programs in nursing colleges and production of qualitative nursing professionals.
MATERIAL AND METHODS

Study Design
This descriptive cross sectional study was carried in 2016 AD at Krishna Medical Technical Research Center (KMTRC), Janakpurdham which is located in Dhanusha district of Nepal. A total of 97 students were enrolled in this study and random sampling technique was used.
The students who were willing to participate and filled the questionnaire appropriately were included. Those students who were not available at the time of data collection, teaching faculties and non-teaching staffs were excluded. A written letter was obtained from the institution and also verbal informed consent was taken from each participant explaining the objective of the study prior to data collection.
Data collection and Processing
Students in a class were given a brief description about the importance of study. Structured questionnaire was distributed to each participant to choose the most correct answer. The data collection was performed by the members of this research group and was cross checked by one another for any missed information for accuracy, utility and completeness. The collected data was entered in Microsoft Excel. The questionnaire consists of two major sections. 
RESULTS
Age-wise distribution of total study population
A total of 97 nursing students were enrolled in this study. Out of total students, 41 (42%) were less than or equal to 20 years and 56 (58%) were in greater than 20 years. The results are shown in figure 1. The overall knowledge about CVD and its inter-related factors Figure 3 shows poor knowledge among respondents about the source of nutrients, the therapeutic nutritional knowledge regarding CVD was average and the basic information about CVD was good. 
Knowledge regarding cardiovascular disease
Almost all respondents had heard about the different types of diet, CVD and its relationship between hypertension & obesity but 1.03% respondent was unknown with CVD. Most of the respondents were familiar that high blood cholesterol increases the incidence of heart disease with 93.81%. 85.56% respondents had knowledge that caffeinated beverage is harmful for myocardial infarction. But, only 12.37% respondents were known to the fact that less than 300mg cholesterol is recommended for CVD patients. The results are shown in table 2.
DISCUSSION
Cardiovascular diseases are the most significant chronic disease commonly seen in individuals with metabolic syndrome including hypertension, hyperlipidemia, heart failure and elevated fasting blood glucose [16] leading to the common cause of premature death and disability around the globe [17] . Standard clinical practice guidelines often fail to face the unique challenges in CVDs and its planning and management. Nowadays, the practice of evidence-based medicine compels the high risk for cardiovascular disease which includes lifestyle practices, physical activity, behaviors, heavy smoking [18] , excessive use of alcohol, cocaine, drugs that elevate blood pressure and damage the heart [19] , poorly controlled hypertension, hypercholesterolemia, diabetes [20] , poor diet, visceral obesity [18, 21] , chronic emotional or psychological stress [18] , limited access to preventive and remedial health care [19] and periodontitis [22] .
Nutritional care is considered as an integral part of the primary care provided to hospitalized patients. Nurses are in an ideal position to provide nutritional knowledge and sustain the patient's motivation in cardiovascular diseases (CVDs) and its risk factors. An effective communication and cooperation among professionals involved in patient's medical care are important for successful nutritional management. In this study, altogether 97 nursing students were assessed for therapeutic nutritional knowledge regarding CVDs. Of total, most of the participants were in greater than 20 years and from Dhanusha district followed by Siraha and others. The probable reason for the dominance of students from this district may be due to locality of study area in Janakpurdham located at Dhanusha district which is also considered as an educational hub for different undergraduate and postgraduate academic courses in Terai-Madhesh of Nepal. Also, this may be due to the convenience of guardians for the continuation of further study of female candidates at the local level.
Even though the advancement found in recent decades in terms of pharmacological [23] which is evident even in childhood with elevated blood pressure predicting hypertension in adulthood. The adverse effects of elevated blood pressure in childhood on vascular structure and function, specifically left ventricular hypertrophy are already apparent in youth [24] . In Nepal, study conducted by Shankar et al. 2007 , with regard to the knowledge about heart attack and hypertension among individuals attending a cardiac camp showed that the respondents were aware of the basic facts regarding myocardial infarction and hypertension. Conversely, lack of knowledge was noted, the knowledge scores for hypertension especially were significantly lower among the respondents [25] .
The physical, medical, economic and societal impact of the obesity epidemic is surprising which noticeably affect general population [26] . The long-term effect of obesity is associated with increase in atherosclerotic cardiovascular disease and its inherent physical consequences [27] . The development of obesity-induced hypertension is multifactorial and includes an increase in peripheral vascular resistance via endothelial dysfunction, activation of the sympathetic nervous system, direct and indirect renal effects, sleep apnea, and other vasoactive effects of peptides released from adipocytes [17] . This study highlights that 88.65% respondents had good knowledge about low sodium diet recommendation for the treatment of hypertension. A similar type of finding was also obtained in the study conducted by Naseem et al 2013 [28] . The good knowledge towards this may be due to increasing number of hypertension cases day by day. Another likely possibility may be that their parents and relatives may be suffering from high blood pressure and may have more consciousness towards this disease. It may also be due to the inclusion of nutrition and dietetics in their curriculum and sincerity during lectures in the classroom.
This study depicts that 50.51% and 39.17% students had average knowledge about diuretics patient lacks potassium and calcium decreases the risk of hypertension. Similarly, 52.57%, 65.97%, 58.76% and 36.08% respondents had average knowledge of transfats (margarine) is recommended for CVD, fish oil is beneficial to reduce hyperlipidemia, saturated fatty acids is not recommended for CAD and chicken breast is not restricted for hyperlipidemia patient. This may be due to the less usage of Margarine in daily diet. Margarine which is made from vegetable oils helps to reduce low-density lipoprotein (LDL) or "bad" cholesterol. The effect of dietary saturated fat on plasma lipoproteins most strongly affect CVD risk elevated with LDL-cholesterol concentrations. Replacement of saturated fat with polyunsaturated fat has been shown to decrease total, LDL and HDL cholesterol [29] .
The present study signifies that the respondents had good knowledge about low saturated fat decreases the risk of coronary artery disease (89.69%), high blood cholesterol increases the incidence of heart disease (93.81%), caffeinated beverage is harmful for myocardial infarction (85.56%), low fat milk is to reduce total fat intake (70.10%) and roll cake is the incorrect way to lower fat intake (84.53%). The probable reason may be acknowledged with the fact that fat is an important part of a healthy diet and it's more important to focus on eating beneficial "good" fats and avoiding harmful "bad" fats.
For the implementation of a diet targeted at reducing cardiovascular events, it is necessary to know the nutritive value of foods. Randomized clinical trials have also shown that adopting a diet with very low saturated fat reduces cholesterol levels and cardiovascular events [30] . This study also revealed that poor knowledge among respondents about palm oil contains high amount saturated fat, margarine is not a source of cholesterol and less than 300mg cholesterol is recommended for CVD was found 19.58%, 27.83% and 12.37% respectively. This may be due to little information about the effects of saturated fat on CVD risk factors.
But, in a study conducted by Naseem et al 2013 reported that high percentages of participants believed that cardiovascular diseases patients should limit their intake of saturated fat (87%), trans fat (50%), and caffeinated beverages (88%). Although 69% of nurses agreed that high blood cholesterol increases the incidence of heart disease [28] which is not in accord with this study.
CONCLUSION
Beside tremendous advances in cardiac care and curative treatment in CVDS, there has been a recent shift towards preventive measures to address the development of risk factors. As the knowledge base in medicine increases, there is considerable competition for nutritional knowledge in classroom and hospitals. The present study concludes that the nursing students of KMTRC had good basic knowledge about CVD but the therapeutic nutritional knowledge of CVD and its inter-related factor was found average.
It is evident from this study that teaching and learning activities of nutrition and dietetics is proper and students are conscious towards this subject at KMTRC and should be promoted more effectively for better results in future. This emphasizes the appropriate methods for translation and dissemination of knowledge must be determined.
The necessity of improving the curriculum of undergraduate nursing courses regarding the nutrition issues and its importance should be addressed properly. There should be continuing training educational programme by health care professionals to school, colleges & community level about the risks of CVDs. The prevention and promotion of healthy nutritional habits would be helpful in promoting nursing students and future nurses actively involving in nutritional management of CVD patients and can change the social and physical environment creating links with the community.
LIMITATION
The limitation of this study was that most of the students in this study were from same geographical background with small sample size and cannot be generalized to the entire nursing students of Dhanusha district.
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